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Kronik Yarada Yardimci Tedavi

Yontemler]

BUyume Faktorleri
Negatif Basincli Yara Tedavisi

Alper SENER



Diyabetik ayak Ulseri varligi 5 yillik mortaliteyi 2.5 kat arttiyor

Walsh JW, Hoffstad OJ, Sullivan MO, Margolis DJ. Association of diabetic foot ulcer and death in a population-based cohort from the United Kingdom. Diabet Med 2016;33:1493-8.

Diyabetik ayak tlserlerinin >%50 enfekte...

Lipsky BA, Berendt AR, Cornia PB, et al. 2012 Infectious Diseases Society of America clinical practice guideline for the diagnosis and treatment of diabetic foot infections. Clin
Infect Dis 2012;54(12): e132-e173. 12.

Orta / Agir Diyabetik ayak enfeksiyonlarinin ortalama %20’si
ampdutasyon ile sonuclaniyor...

Ulsere eslik eden periferik arter hastaligi enfeksiyon ve amputasyon
riskinin arttiran en onemli bagimsiz risk faktoru

Armstrong DG, Boulton AJM, Bus SA. Diabetic Foot Ulcers and Their Recurrence. N Engl J Med. 2017 Jun 15;376(24):2367-2375. doi: 10.1056/NEJMral1615439. PMID: 28614678.

Basit Ulserlerde 5 yillik mortalite %30, amputasyon sonrasi mortalite
%70, renal replasman tedavisi alanlarda 2 yillik mortalite %74...

Armstrong DG, Tan TW, Boulton AJM, Bus SA. Diabetic Foot Ulcers: A Review. JAMA. 2023 Jul 3;330(1):62-75. doi: 10.1001/jama.2023.10578. PMID: 37395769; PMCID:
PMC10723802.



ABD-diyabetik ayak Ulserinin yillik tedavi maliyeti 9-13 milyar dolar

22.3 milyon DM hastasi, 245 milyar dolar ilac-tedavi gideri...176
milyar dolar saglik, 69 milyar dolar is glict kaybi

Tedavi maliyeti diyabetik ayak Ulseri
e jlk tani aninda ortalama 4,595 ile 35,000 dolar

* Ulservarligi gore ortalama yillik hasta basina 11,710- 16,883
dolar ek maliyet

Rice JB, Desai U, Cummings AK, Birnbaum HG, Skornicki M, Parsons NB. Burden of diabetic foot ulcers for medicare and private insurers. Diabetes Care. 2014;37(3):651-8. doi:
10.2337/dc13-2176. Epub 2013 Nov 1. Erratum in: Diabetes Care. 2014 Sep;37(9):2660. PMID: 24186882.



YARANIN TAM KAT KAPANMASI




Konvansiyonel Ulser tedavisi?

 Medikal...AB, antiagregan, KS regtlasyonu...

* Cerrahi...debridman, flap, graft...amputasyon...
 Makrovaskuler onarim... girisimsel kapali, acik cerrahi...
* Mikrovaskuler onarim?

* Noropati...agri varsa...medikal, cerrahi

* Noroprotektif ? Noropreservatif yontemler?
* Yukten kurtarma...

* Egitim...hasta, yakini...

* Pansumanlar ve diger yontemler ...



leri dizey yara bakim/tedavisi?

e HBO
 Doku iskeletleri

* BUyume faktorleri
e TWOT
* Plazma

*HlUcresel tedaviler



Bir yara neden iyilesmez?
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Angiogenez bozulmasi...

Fibroblast aktivitesi bozulmasi...

Hipoksik doku hasari... oksidatif stress

ECM organizasyonu kotu, persistan inflamasyon

M2 ye donuls azalmasi...bozulmus fibroblast aktivitesi




Kronik Yarada Oksijen Seviyesi Dusuktur

* Hipo ksik ortam Reepithelialization and Neovascularization {Day 5)
e Biyofilm >
* Fibrin6z ekslda Yara
* Bozulmus granilasyon 1 yiizeyindeki
* Doku yikim enzimleri e o 60 pm°n21 Ho
(sitokromoksidaz, : "\’w sl
matriks
metalloproteinaz,
kollajenaz, Dermis L Yara
hya lUlon idaz) CSieen merkezindeki
e Yarim-yamalak olusan pgﬁ;l;o
kollajen lerin yikimi... <X R

Source: Singer & Clark, N Engl J Med, 1999

Vaskuler yatak normal bile olsa, vaskuler yan yollar ve calma ile doku hipoksisi
kacinilmaz



Growth Factor Cell Source Primary Action in Wound Healing X 7
PDGF family = Z Fibrin ¢clot
Platelets o Chemotactically attracts fibroblasts, neutrophils, monocytes, e
Fibroblasts and smooth muscle cells to the wound
PDGF Macrophages *  Activates macrophages to release growth factors
Vascular endothelial cells e Promotes fibroblast proliferation and production of
Vascular smooth muscle cells extracellular matrix
. o 14 (EET
Fibroblasts *  Stimulates (lymph)angiogenesis ___ PDOGFRBB
VEGF Macrophages e  Enhances endothelial cell migration and proliferation fa f"{‘ ) : 77
Keramym | ) R PDGF A
EGF family
Platelets e  Stimulates the proliferation of keratinocytes, fibroblasts,
EGF Fibroblasts vascular endothelial cells
Macrophages o Enhances the production of fibronectin
Platelets e Similar to EGF
TGF-a xg‘}l’hases o Induces angiogenesis
IGF family
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Patogenezde en dnemli noktalardan biri

4

Diyabetik ayak yarasi = doku buyume faktoru eksikligi



Insan Kaynakli Rekombinant
Epidermal BUyume Faktord

Epidermal biyime faktori (epidermal growth factor) ilk kez 1922 dogumlu,
1986 yilinda Nobel fizyoloji veya tip odiiliini almis olan Stanley Cohen
tarafindan bulunmustur.

EGF evrim sirasinda korunmus eski bir polipeptid olup bir¢gok hayvan turande
bulunur ve turler arasinda benzerligi yiuksek bir yapiya sahiptir. 53 amino
asitten olusan bir polipeptittir.

Vicutta hasar durumunda trombositlerden bol miktarda uretilir (diyabetik ayak ulserinde PRP
uygulamasini hatirlayiniz). Acil durumda hiicre gogalmasini saglamak igin viicut sivilarinda hazir
halde de bulunur.

Kaynak- Heberprot-P tanitim 6zetinden alinmistir



Turkiye'deki tek topikal rhEGF 150

" REGEN-D 150
R C S T

For Quick Waound Healing

Table 6. Application parameters of topical growth factors for skin wounds

Growrh facor

BFGF

aFGE

EGF

CiM-CSF

FDGF

Dhosage form

Poweder
Cael
Powder

Powaler oo solurion

Gl o cream
Powder

Gl

Powder

Giel

Concenrration

Adyustable preparing solumon
2100 T

Adjustable preparing solutim, e.g.
100 IUmL

Adjustahle preparing sohoion, 2.5,
20040 M mL ar 2.5 10 5.0 pgfml. or
10.0 ppig

10 gt or 200 w0 A0 il

Auljustable prepaning solution

10 pglg

Adyustable preparing solutvon, e.g.
100 pgfml.

10 gy

Commaon dose

150 Ilem? or 1 pglem?®
150 ILlicm?®
100 Whem?®

400 WWiem® or £0 mglem?®

1 pgfem?® or SO000 Ukm

or B0 mgiem®

5 pgfomt

1 pgfem? or 10 pglem?
10 e

10 gl

Frequency

Omce or rwice per day
Uhnee per day
Onee per day

Once per day

e every 1-4 days
Umnee per day
Chnge per day
Ohnce per day

Omce per day

Topikal jel

Yizeysel uygulama

Gunde iki kez

Toz
Jel
Krem

References
4= B9 1314162427

BT

424345

21,100=10%

BT, 104-107
18
MR E

Lk |

H-F2 9495

BFGE basic fibroblast growth factor, aFGF acidic fibroblast growth factor, EGF epidermal growth factor, GM-C3F granubocyte macrophage colony stimulating
growth factor, PDNGF platelet-derived growth factor

Chun-mao Han et all. Clinical guideline on topical growth factors for skin wounds.

bFGF-basic fibroblast growth
factor

aFGF- acidic fibroblast growth
factor

GM-CSF

PDGF- plateled derived growth
factor

Burns & Trauma, 2020, 8, tkaa035



Table 3. Quality of evidence and Grading of Recommendations Assessment Development and Evaluation (GRADE) recommendations for
topical application of epidermal growth factor in different types of wounds

Wound type Quality of evidence GRADE recommendation References
Superficial partial-thickness burns Moderate Weak 47-59
Deep partial-thickness burns Moderate Weak 47-62
Donor sites Moderate Weak 47-51
Redisual granulation wounds after burns Moderate Weak 48,50,51,53
Diabetic foot ulcers High Strong 47,63-70
cer o e L R e e L C L LR LR LR 7 LTI L LR LR L LRI L L RL LRl o el e
CO» laser treated wounds Moderate Weak 74-76
Grafted wounds Low Weak 48
Chronic ulcers after burns Low Weak 48,53
Radiative dermatitis wounds Low Weak 77

Leg ulcers Low Weak 78

Aslinda sadece diyabetik ayak ulserlerinde kanit diizeyi yuksek bulunmus
ve kuvvetle kullanimi énerilmis

Chun-mao Han et all. Clinical guideline on topical growth factors for skin wounds. Burns & Trauma, 2020, 8, tkaa035



Evaluation of the efficacy and safety of topical
epidermal growth factor Regen-D® in diabetic
foot wounds: a randomised, parallel group
phase Il study

Bulent M Ertugrul, Nur Yapar, Meltem Tasbakan, Arife Polat Duzgun,
Emre Ozker, Samil Aktas, Basar Kaya, Murat likar Gelisen, Volkan Oztuna,
Isk Senkaya Signak and Mevliit Tiire

Calisma grubu 76 vs kontrol 66 (standart
tedavi)...G1, 2...

1. Ay’dan itibaren etki baslamis...

Ik ayda; kapanma 2 kat yiiksek, graniilasyon
aynil...

Ikinci ayda; istatistiksel anlamli fark yok,
Dordincu ayda- calisma sonunda; kapanma
2 kat yuksek...

Calisma sonunda; yanitsiz ¢calisma grubunda
9 kat daha az....

Rekurrens calisma grubunda hi¢ yok- 10 ay
izlem...

Table 2. Resulis of patient evaluations.

Month 1 evaluation

Mo granulation
Existence of granulation
Wound closure

Month 2 evaluation

Mo granulation
Existence of granulation
Wound closure

Month 4 evaluation

Mo granulation
Existence of granulation
Wound closure

End of study evaluation
Wound

Wound closure

No response

Recurrence

Control group (n=66)
51{7.6)

55 (83.3)

6(9.1)

Control group (n=50)
4 (8.0)

28 (56.0)

18 (36.0)

Control group (n=56)
7112.5)

32(57.1)

17 (30.4)

Control group (n=69)
11 (44.9)

27 (39.1)

9(13.0)

2(2.9)

Study group (n=76)
1013

(O (BO.0)

14 (18.7)

Study group (n=63)
4 (6.3

30 (47 .6)

29 (46.0)

Study group (n=60)
2(3.3)

19(31.7)

39 {65.0)

Study group (n=76)
20(26.3)

55 (72.4)

1(1.3)

0 (0.0}

P-value
0.152
0.774
0.165
P-value
0.984
0.485
0.379
Pvalue
0.064
<0001
0.006
Pvalue
0.019
<0, 0

0.005

0.136



Gercek yasam verisi?

e Sistematik derleme...RCT...

rhEGF vs placebo...

PRISMA sensitivite analizini
gecen 9 calisma,

720 katilimci (404 calisma, 316
placebo)

6 tane topikal uygulama

2 tane intralezyoner uygulama

* 1 bias nedeniyle degerlendirme

disi

1.2.1 Topiesl application

Tsang MW, et al. 2003 az2 42 ] 18
Afshari M, at al. 2005 T 30 2 20
Singla 5, et al. 2014 23 25 1" 25
Prabakar &, of al, 2018 25 a0 20 ao
Park KH, et al. 2018 60 B2 43 BS
\iswanathan V, et al. 2018 | 27 12 23
Subtotal (95% C1) 238 202
Tolal events 168 =13

Hetarogpansity: Chi* = 406, df = 5 (P = 0.54) P =%
Test for overall effect: Z = 5.51 (P < 0.00001)

1.2.2 Intralesional injection

Femandaz-Moneguin JI, alal, 2009 BE 101 F 48
Gomez-Villa K, atal, 2014 i 17 o 17
Sulbtotal (B5% CI) 118 [
Todal events T 27

Huierogenalty: Chi¥ = 1.78, df =1 (P =018} F = 44%
Test for overall effect: Z = 1,67 (P = 0.08)

Total [85% CI) 354 287
Tolal evants 238 123
Helorogengity: Chi* = 868, df =T (P =028 F=18%

Test for overall effect: Z = 5.59 (P < 0.00001)

Tast for subsrous differences: Chi® = 260, df = 1 (P = 0.11% F=815%

BI%

10%
L

100.0%

4.40[1.38, 13.96] 2002
274 [0.51, 14.82) 2008

14,64 [2.82, 75.95] 2014
250 [0.74, 8.50] 2016
265 [1.20, 5.08] 2018
3.21[0.85, 10.89] 2019
2.37 [2.19, 5.20)

147 [0.73, 2.96) 2009
11.67 [0.68, 235.92] 2014
1.76 [0.91, 3.41)

2.79 [1.95, 3.99]

0.1

«»>

s ¥ |
0.1 1 10 100
Favours placebo  Favours thEGF

rhEGF’Un gerek topikal, gerekse intralezyoner
uygulamasi iyilesmeyi olumlu etkiliyor...

Ding-Yun Zhao et all. Efficacy and safety of recombinant human epidermal growth factor for diabetic foot ulcers: A systematic review and meta-analysis of randomised controlled trials.

Int Wound J. 2020;17:1062-1073.



Meta-Analysis > Ann Vasc Surg. 2020 Jan;62:442-451. doi: 10.1016/j.avsg.2019.05.041.
Epub 2019 Aug 5.

To p | ka | VS | Nntra | e ZyO ne r? Topical Recombinant Human Epidermal Growth

Factor for Diabetic Foot Ulcers: A Meta-Analysis of
Randomized Controlled Clinical Trials

Qi Yang ', Yonghong Zhang 2, Haiyang Yin 1, Yanjun Lu

* Derleme, RCT

e 7 adet...610 katilimcl...

* Kiyaslama ¢alismasi yok,

* Enfeksiyon kontrol altinda,

* Osteomyelit olmamall,

e Topikal Wagner G1,2 (RR, 1.61; 95% Cl, 1.32 to 1.97; 12 = 0%)

* |ntralezyonel daha derin lilserde etkili (RR, 2.06, 95%, Cl 0.35 to 12.22; 12 = 50%).

Topikal = G1,2
Intralezyoner >2



1. Guvenlik verisi yetersizligi nedeniyle cocuk, hamile,
emzirenler, >65 yas uygulanmasi dnerilmez,

2. Debridman sonrasi ve enfekte olmayan yaraya
uygulanmasi onerilir,

Guideline

Clinical guideline on topical growth factors for
skin wounds

Chun-mao Han'''*,Biao Cheng®, Pan Wu' and writing group of growth

3. Clddl perife ri k enﬂ am asyon d urumu nda uygu la nmasi factor guideline on behalf of Chinese Burmn Association
6 ner | I m eZ, 'Department of Burns & Wound Care Center, the Second Affiliated Hospital of Zhejiang University School of Medicine,
. . . . . . . . P Mo. 88 Jiefang Road, Hangzhou 310009, China and *Department of Burns & Plastic Surgery, General Hospital of
4 . S| md | k| veri | ere go re en |y| etkl yl 100-1000| U/sz de Southern Theater Command, PLA, No. 111 Liuhua Road, Guangzhou 510000, Ghina
go r u | u r *Cerrespondence. Email: hanchunmae1@126.com, zresk@zjwedu.cn
)/

Recaived 20 May 2020; Revised 03 July 2030; Editorial decizion 16 July 2000

5. Doz sikligi; ginde birden fazla olmalidir,

6. Toplam sire yara yatagi graftlemeye hazir oluncaya kadar
kullanilabilir,

7. Farkli EGF’lerin bir arada kullanimi ile ilgili iyi sonuclar olsa
da ileri calismalara ihtiyac vardir, : .

8. EGF ile vakum kapama ve aljinat kombinasyonu iyi Genel sonug...G3,4 maliyet etkin
sonuclar verdigine dair calismalara olsa da yeni verilere
ihtiyac vardir,

9. EGF etkisini azaltan; etanol, hidrojen peroksid, gimds ile
kombinasyon yapilmamalidir,

10.Uygulama bolgesinde ciltte kanser suphesi durumunda
uygulanmamalidir,
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Sadece DM ayak pratiginde mi? Etkin....

SHORT REPORT

Human recombinant epidermal growth factor in skin lesions: 77 cases in

EPltelizando project

Jordi Esquirol-Caussa®” (% and Elisabeth Herrero-Vila™® (@

“Centra Médico Teknon, Barcelona, Spain; "Servel Universitarl de Recerca en Fisioterdpia (SURF), Escoles Universithries Gimbernat {adscrites a la

Universital Autbnoma de Barcelona), Barcelona, Spain; “Servel de Medicina Preventiva, Aptina, Terrassa, Barcelona, Spain

Epitelizasyon ve iyilesme

* Yara etrafinda %60
* Yara sinirlarinda %80
e Yara yataginda %80
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lable 3. Percentage or uicers with higher and lower than 40% healing rate in

% of healing in 4 weeks

<40% healing in 4 weeks

>40% healing in 4 weeks

204

N (%) N (%)
Venous ulcer 17 (56.66) 13 (43.33)
Pressure ulcer 6 (75) 2 (25)
Diabetic foot 2 (2857) 5(71.43)
Posttraumatic ulcer 2 (33.33) 4 (66.66)
Vasculitis 2 (100) -
Arterial ulcer - 1 (100)
Hypertensive ulcer 1 (100) -
Postgraft ulcer 1 (100) -
Total 31 (55.36) 25 (44.64)
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Article

rhEGF-Loaded Hydrogel in the Treatment of Chronic Wounds ° E kS U d d SVO Nna et k|S | ?
in Patients with Diabetes: Clinical Cases . . .
* lyilesmeye etkisi?

Beatriz Guitton Renaud Baptista de Oliveira !, Bianca Campos Oliveira '*", Gabriela Deutsch *0,
Fernanda Soares Pessanha ?, Rossana Mara da Silva Moreira Thiré * and Selma Rodrigues de Castilho ?

* Toplam 10 hasta

e 12 hafta takip

* En hizliduzelme venoz llserlerde

e Ekstdasyonda ciddi azalma %20...Azalma olmayan yok

20.0 100%
3
= 17.5 ; 80% - 20%
€ = 0% 70%
L 150 40 g 60% -
: : ‘
125 o .
3] © 40% » 0%
o 108 :..>' 20%
7.5 74 0% - 10% . 0% 0%
80 58 1st Consult 6st Consult 12st Consuilt
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-~ Global -3~ Diabetic Ulcers « Venous Ulcers

Figure 1. The evolution of the mean area of the lesion in the three evaluations.




RKC’larda Regen D’nin yeri?

LADLE 4: Liutoomes of i 15 thal evaluated blal salety and efleciiveness.

Review Article

The Role of Recombinant Proteins and Growth Factors in the

Management of Diabetic Foot Ulcers: A Systematic Review of
Randomized Controlled Trials

Elahe Mahdipour' and Amirhossein Sahebkar ("

"Department of Medical Biotecknology and Nanotecknology, Faculty of Medicine, Mashhad University of Medical Sciemces,
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rEGF gelecekteki uygulanma alanlari-1

Skar tedavisinde vaka bazinda etkin...

The Efficacy and Safety of Epidermal Growth Factor

Combined with Fractional Carbon Dioxide Laser for Acne

Scar Treatment: A Split-Face Trial

by YANISA RATANAPOKASATIT MD, MSc¢, and PUNYAPHAT SIRITHANABADEEKUL, MD

Both authors are with the Department of Dermotolegy, (huiadhorn international (ofiege of Medicine at Ihammasat UniversRy in Pathum Ihani, Thafland

J Cin Aesthet Dermavol. 2022;15(7):44-48.

BACKGROUND: Epidermal growth factor (EGF) stimulates collagen production and supports the wound healing process. However, there are

no studies on fractional carbon dioxide (C0;) laser combined with EGF for acne scar treatment. OBJECTIVE: We sought to evaluate the efficacy
and safety of fractional €0, laser combined with topical EGF versus fractional C0, laser alone in the treatment of acne scars. METHODS: Twenty-
three patients with atrophic acne scars underwent three monthly sessions of randomized split-face application of fractional €0, laser combined
with topical EGF or placebo twice daily for seven days following each laser session. Scar improvement was evaluated at one month and three
months posttreatment by two blinded dermatologists and the Antera 3D* skin analysis system. Wound healing response and adverse events were
also evaluated. RESULTS: Twenty-one patients completed the trial. According to dermatologist grading and skin analysis system, EGF showed
significant superiority at three months posttreatment compared to placebo. The wound healing response did not differ between the groups.
Surprisingly, the melanin index on the EGF side showed a significant decrease at three months posttreatment, compared to placebo. There was no
allergic reaction to the topical EGF. CONCLUSION: Treatment with topical EGF after ablative fractional CO; laser improves the dinical appearance
of atrophic acne scars, and EGF may help decrease skin pigmentation after laser treatment. The use of topical EGF is safe when applied to post-laser
ablation. KEYWORDS: Epidermal growth factor, fractional carbon dioxide laser, acne scar

TABLE 1. Evaluation of scar improvement by physician and Antera 3D° system

QUARTILE GRADING SCALE PRER
BY PHYSICIAN IMPROVEMENT
MEAN-SD P-VALUE BY ANTERA 3D° SYSTEM P-VALUE
(BETWEEN MEANXSD (BETWEEN
EPIDERMAL GROUPS) | EPIDERMAL GROUPS)
GROWTH PLACEBO GROWTH | PLACEBO
FACTOR FACTOR
Ui 1.71£0.56 1.6740.58 0.31 18974860  15.95+9.97 on ‘
posttreatment

Imonths  a76s054 2574051 004 24041050 22821050 001 l

FIGURE 1. Clinical photographs of 29-year-old male; Figures TA-1Cshow the side treated with the epidermal growth
factor, and Figures 10-1F show the placebo-treated side. (A) and (D) are baseline. (B) and (E) are at one month
posttreatment. (C) and (F) are at three months posttreatment.
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OFEN Topical administration of EGF

rEGF gelecekteki uygulanma alanlari-2 suppresses immune response

* Atopik dermatitis...

* Deney haycani- kulak modeli
* Enflamasyon ¢ozullyor

e Cilt kalinhigr artiyor

* Etki hizli ortaya cikiyor...

Sonuc¢- molekil yeniden
konumlandirilmaya uygun....

and protects skin barrierin
bR o DNCB-induced atopic dermatitis in
Published onling; 09 Apgust 2018 NCINga mice

Young-Je Kim?, Mi Ji Choi 5’2, Dong-Ho Bak™?, Byung Chul Lee’?, Eun Jung Ko?,
Ga Ram Ahn', Seung Won Ahn*, Moo Joong Kim?®, Jungtae Na»* & Beom Joon Kim %7
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Nasil Calisir?

Transcription

Growth factors
factors

Inhibition of
AGE, NFKB

and PKC pathways

Cell Extracellular
proliferation - matrix

Proinflammatory
cytokines

+ Angiogenesis

Ischemia Formation of
Inflammation granulation
Oxidative stress tissue
Healing

Hanlet Camacho-Rodriguez et al. Heberprot-P’s Effect on Gene Expression in Healing Diabetic Foot Ulcers



P.value Direction of

S t m Gene Fold change change®
O n u g a s 1 AGER -1.20 0.190
2  ANGPT1 1.45 0.001
3 CDK4 1.48 0.009 1
4 CDKN1B 1.04 0.568
5 COL1A1 1.67 0.005 t COL1A1
6 CTGF -1.28 0.302 (collagen type | alpha 1 chain)
7 FOS 1.10 0.740
ANGPT1 8 HIF1A -1.25 0.088
(Angiopoietin 1) 9 IGFBP3 1.28 0.220
10 IL17A =217 0.079
11 IL-1A -13.70 0.000 l
12 IL-6 -1.78 0.207 MMP2
13 MMP2 2.21 0.000 T (matrix metalloproteinase 2
14 MMP7 1.07 0.886 TIMP2
15 MMP9 1.69 0.090 (Tissue inhibitor of
16 NFKB1 1.57 0.002 1 metalloproteinases 2
1T P 1.54 0.009 T
IL-1A 18 PDGFB 1.68 0.002 ) |
19 PHB -1.20 0.073
TNF alfa 20 PLCGT -1.08 0.325
21  TGFB1 -1.08 0.540
22 TIMP1 1.08 0.652 / PDGFB
Platelet Deriv rowth
T 22 ILMFZE _: :: ggg: 1 $=a c?tfrestu bﬁnitelg)G o
25 TP53 1.99 0.000 1
26 VEGFA 1.38 0.227

Hanlet Camacho-Rodriguez et al. Heberprot-P’s Effect on Gene Expression in Healing Diabetic Foot Ulcers



Yizeysel

Prohibitin .

© EGFRY-1197

Prohibitin mERga O o i
,1‘;».“ :‘,:',.,_': ‘—" « NI

* Aslinda lipid dokuda yiiksek oranda bulunur, e e Rt ) o

* Kronik tlserde; ylizeyde daha cok, derin @ a5 @ s sarese

dokuda daha az, DT o ER e

* Hucre sikliisti bloklaji; antimitojenik faktor b ———

* EGF uygulandiginda prohibitin doku dagilimi Sy
derine iniyor... (3) | -. - 1 o) o L

* Hiicre siklistiniin basladiginin indirekt |
gdstergesi... ke

Derin
(a) (b)
Peroksidaz boyasi- prohibitin EGF sonrasi her tabakaya yayilmis
2-6 mm cilt biyopsileri

Berlanga-Acosta J. Diabetic lower extremity wounds: the rationale for growth factors-based infiltration treatment. Int Wound J 2011; 8:612—-620



Cyclin D-azalmasi

Hyperglycemia

DIABETES-ASSOCIATED TRIGGERS

G ic DNA ;
e:':::a“ «—— Oxidative stress —>* M“::::"g:"“'
Telomeres l
attrition Glucoxidation
Onset of an inflammatory program (NF:kB)
— Epigentic and transcriptomic modifications _—
Activation of a senescent phenotype
T ps3 Tpie |
Tp21 T pRb
¥ Cyclin E { Cyclin D
I |
Pro-degradative P —— SASP Altered
program apoptosis
L |
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Wound chronification
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rhEGF uygulamasi sonrasi Cyclin D artisi ile hicre
proliferasyonu artar

Jorge Berlanga-Acosta et all. Epidermal Growth Factor (EGF) intralesional infiltrations: From the bench to the diabetic ulcers cells
Integr Mol Med, 2019 doi: 10.15761/IMM.1000354 Volume 6: 1-7
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Uygulama sonrasi molektler dizeyde ne oluyor?

e |lk 15 dk’da: EGFR’U membran ekspresyonu artiyor,
* rhEGF endositoz ile hicre icine giriyor,

* 15 dk-24 saat: stoplazmik translokasyon ve endoplazmik organellerin
dagilimi,

» 45dk-24 saat: nukleer translokasyon ve DNA'ya baglanma,
* 24 saatten sonra:

-Huicre proliferasyonu,

-EGFR mitokondriyal birikmesi,

-rhEGF kollajene baglanmasi ve ekstasellliler matriks sentezi

V.FalconCama,M.Fernandez Mayola,Y.Mendoza-Mar'ietal., “Epidermal growth factor based therapy promotes intracellular trafficking and accumulation of its receptor in the
nucleus of fibroblasts from diabetic foot ulcers,” Journal of Diabetic Complications & Medicine, vol. 01, no. 03, 2016.



45 dk sonrasi-
Sifir noktasi- rhEGF ilk dakikasi e ER’da sisme,
* Fibroblast benzeri hiicre membrani stabil  EGFR expresyonu (Vesikiil)
* ER’da degisim yok... * Fibroblast benzeri hiicre membraninda
genisleme

\
S % 5 NN N > v » [+ NN TN - a5 'y
AR A - X (RS- S 3 ) S ) o
| P, o 4 N 5
5 ’
i M ¢ -~ 3 "y

a3 T Wk Sl g P

Figure 1A: Time Zero (T0) harvesting corresponds to the sample obtained v o s LI Q L TAR | SR
minutes prior to the initial EGF infiltration. The image shows a negligible
immunostaining on the plasma membrane of a Fibroblast-like cell (arrow).
Rough endoplasmic reticulum (RER); Nucleus (N); Golgi complex (GC):
fibroblast-like cell (FLC) (Bar=2 um).

Figure 1B: Immunolabeling of EGFR (arrows) in part of a Fibroblast-like
cell (FLC) from a biopsy sample obtained 45 minutes after EGF infiltration.
Immunostaining appeared in mitochondria, RER and nucleus. Also note that
EGFR was immunolabeled in vesicles (V) (arrowhead), on plasma membrane
(arrowhead), the extracellular matrix (ECM), on collagen-like fibers (CF) and
exosome-like structures (ELS) (Bar=2 um).




6 saat sonra- | 24 saat sonra-

* EGRF (oklar ile isaretli) yayginlagsma ve  Nikleus entegrasyonu
hiicre yiizeyine yayiima * rhEGF mitokondriyal birikme,

* Kollajen fibrillerde gaprazlagsma ve « rhEGF kollajene baglanma, ekstraselliiler
yayginlagma matriks sentezi

 MVB- multivesicular body; stoplazma
icinde artar (sayica + ebat)

Figure 2D: Immunolabeling of PCNA in part of a fibroblast-like cell (FLC)
from a biopsy of samples infiltrated with EGF at T24. Large labeling of RER,
Golgi complex (GC) and mitochondria (M) were observed. Immunostaining
of PCNA was also detected in nucleus (N), and extracellular matrix (ECM)
(arrows). Also note immunostaining in plasma membrane, vesicles and
exosome-like structures (ELS) (arrowheads) (Bar=0.5um).




Aslinda prensip olarak bir replasman
tedavisi uyguluyoruz....



Hasta deneyimleri-1

e 32 yasinda erkek hasta, DM, OAD, 112 kg

* Noropatisi var...sensoriyel

 Sicak asfalta basma sonrasi ayak tabaninda yanik,
 DAI- grade 2

e Sag ayak plantar kisminda hassasiyet, YDE?

* Ates —Usume —titreme

e Takip ve tedavi amaclh yatis...

* PE abterapi- SCF
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1. giin 16,700 (%85) 18

3. giin 11.200 (%68) - - 21 0.6 91 34 39
5. giin 7.200 (%62) - 10 17 0.7 90 27 36
7. glin 4.500 (%65) - - 21 0.5 99 21 45

Yizeyel doku USG- abse, koleksiyon yok... minimal cilt alti 6dem



4. Hafta

* Graniilasyon kismen var,
* Epitelizasyon nazli...

* Yara kenarlari kaba-keskin
debridman
* Yara yatagina Regen D




6. Hafta




8. Hafta




Hasta deneyimleri-2

* 69 yasinda erkek hasta, DM, OAD, 74 kg

* Noropatisi var, nefropatisi var ...

e Ayakkabi vurmasi sonrasi...

* Sag ayak Il. Parmakta DIP’da...DM enfeksiyonu...6. haftada...
e DAl-grade 3

* PO almis...Enfeksiyon +enflamasyon kontrol altina alinmis,

* ESH, CRP (N)

e Ayak grafisinde 2. parmak distal falanks erimis...



7. hafta

* Lokal pansuman — debridman
* Tirnak + distal falanks kendiliginden ayrildi




« Debridman—HOCL 4 '._:;

 Regen D-4 hafta 12. hafta

8. hafta




Hasta deneyimleri-3

* 59 yasinda erkek hasta, DM, insulin kullaniyor, 74 kg

* NOoropati-retinopati- nefropati (HD) var ...

* Sag bacak diz alti amputasyon...DM enfeksiyonu nedeniyle...
* Post op. 6. ayda diusme sonrasi gudukte travma...aciima...

* Sonrasinda YDE bulgusu- PO antibiyotik... 4 hafta...

e Odem artmis...

* Gudukte enfeksiyon bulgusu yok,

* ESH, CRP (N)



AMPUTASYON SONRASI DIYABETIK HASTADA GUDUKTE YARA

KABUKLU BOLUME HiDROJEL,YARA iC
KISMINA iSE YOGUN AKINTIDAN DOLAY]
GUMUS iCERIKLI FIBER ORTU VE BARIYER
KREM iLE YARA BAKIMINA BASLANILDI.

AMK 1 gr tab 2x1

4 hafta sonra ...YARADAKI AKINTI
DURDUGU iCiN FiBRINLERI COZMEYE
YONELIK HIDROJEL UYGULAMASINA
GECILDiI




Tedavi 8. haftasi...
YARA GRANULE VE TEMizZ
OLDUGUNDAN topikal rhEGF- 4 hf

YARANIN SON DURUMU







VAC=Vacum Asisted Closure
NPWT=Negative Pressure Wound Treatment



Kontra-Endikasyonlari...

e Eskar
* Uygu
* Uygu

| nekrotik doku (?)
ama alaninda kanser,

ama alaninda evisserasyon

Iskemi (?)
Kontrol altinda olmayan

koagulopati

Tedavi-kontrol altinda olmayan

osteomyelit,

Enterik veya arastiriimamis fistul

Cell Migration

J
and Proliferation SEalm




Calisma prensibi...

* Dokuya suirekli veya belirli araliklar
ile vakum etkisi...

* Vakum ile doku ekspansiyonu ve
hicre gocu ve proliferasyon...

* Yikamali ise; debris ve biyofilmin
emilmesi...

e SUnger glimus ise; antimikrobiyal
etki...

Cell Migration
and Proliferation




Uygulama...DIM

e D:debridman

* |:infeksiyon ve inflamasyon kontroli

* M:Nem dengesi

e -20 ila -200 mmHg doku basinci?

 Surekli veya aralikh ?

e Yikamali-siz ?

e 2 veya 3 guinde bir degisim ?

4 )

Dusuk ve yuksek basing kavramlari
< -75 mmHg dusik
> -125 mmHg yuksek

\- J
.

yikama yapilacak ise
* Devamli veya aralikh veya

\_ kombinasyonlar ...

/° En kisa 2 guin- en uzun 5 glin

e Uygulama sikligina pansumanin
durumuna gore karar
verilir...singerde deformasyon,
pansumanda kacak, sizdirma,

K maserasyon vb...

Aralikh basin¢ uygulamasi daha ¢ok A

J
\




VAC=Vacuum Asisted Closure
NPWT= Negative Pressure Wound Treatment

Negative pressure wound therapy

1. Stinger- Politrethan, adhesive olmayan, dokuya
gore kesilmis, doku kenarlarini tasmadan yerlestirilir
yara zemininde tendon, damar, sinir paketi var ise
absorpsiyondan minumum etkilenmesi icin Ustune
spanch, vicriyl, beyaz stinger kademe yapilabilir

2 .Kapama-sefaf, cildi tahris etmeyecek, sivi akisina izin
vermeyecek adhesive olmalidir..

3 Vakum- negatif atmosferik basincta; -50 ila -175...dokuya gore
vakum basinci secilebilir, agri/kanama var ise basing disurulir...
basing aralikh veya strekli olabilir... yikamali olabili...yikamali da
SF/antiseptik ile yara yatagida sivi verilir ve belli stire bekledikten
sonra geri emilir...etkin vakumda slinger ebati en az %80 azalir...

4. Toplama kabi-canister...

Ubbink DT, Westerbos SJ, Nelson EA, Vermeulen H. A systematic review of topical negative pressure therapy for acute and chronic wounds. Br J Surg 2008; 95:685.



Yara kenarlarini
yaklastirir

Enfeksiyonu
uzaklastirir

Makro dizeyde
olanlar?

Odemi azaltir

Yara tabaninda
perflzyon artisi

Negatif basing altinda
koplk ile yara ylzeyi
temasi...
1.mikrodeformasyon,

Mikro duzeyde
ola nlgr?

2.hilicre uzamasi

' Negatif basing etkisi

~ | ile hiicre uzamasi

' beraberinde

| 1.Hulcre bolinmesi

' 2.Grandlasyon
uyarihir

J Deutsche Derma Gesell, Volume: 14, Issue: 8, Pages: 786-795, First published: 10 August 2016, DOI: (10.1111/ddg.13038)






Etkinlik degerlendirmesi?

* Fikir birligi yok...
e Akut yarada tamamen kapanma?
* Kronik yarada...
-En x boy x derinlikten herhangi birinde %50°den fazla degisim
-Yiizey alaninda kiclilme...cm?
-Infeksiyon veya inflamasyonda (6dem) gerileme
-Cerrahi icin uygun ebata diisme



Lens et al. Systematic Reviews {2020) 2238
https/fdolorgd10.1 186451 3643-020-01476-6

Systematic Reviews

RESEARCH Open Access

Negative pressure wound therapy in ®
patients with wounds healing by secondary
intention: a systematic review and meta-

analysis of randomised controlled trials

Yvonne Zens' ®, Michael Barth, Heiner C. Bucher’, Katrin Dreck', Moritz Felsch', Wolfram GroB',
Thomas Jaschinski’, Heike Kilsch', Mandy Kremp', Inga Overesch', Stefan Sauerland' and Sven Gregor®

 Randomize kontrolli calismalarin
metaanalizi

 jlk taramada uyumlu...317
calisma...

* Kriterleri karsilayan ...48 calisma
degerlendirilmis

* 1386 hasta...

Publications identified through database

searching
n=1755

Ouplicates
n = 560

Publications screened (title/abstract)

n=1195

y

—

Not relevamt
n=878

Potentially relevant publications (full text)

n=317

Relevant systematic reviews/HTA reports
intended primary wound healing
n=10

—— ¢

Relevant systematic reviews/HTA report
Intended secondary wound healing
n=30

Full text articles excluded n = 178
Due to following reasons;

Ineligible population n=0

| ineligible intervention n=21

Ineligible control group n=13
Ineligible outcome n=30
Ineligible study design n=104
Inekigible publication type n = 10

Intended primary wound healing
Relevant publications n = 42
Relevant studies n =33

Intended secondary wound healing
Relevant publications n =57
Relevant studies n = 42

Additional studies identified through other
sources
n=20

4

Studies fulfilling eligibility criteria

n=62
(119 publications)

A

Studies not providing evaluable data for
any patient-relevant outcome
n=14

Studies included in qualitative/quantitative
synthesis {meta-analysis)

n=48

Fig. 1 Flowchart of study selection (based on Moher et al. [11])




Magalive prassure wound therapy vs. Standard wound tharapy
Haspital stay (in days)
Study pool NPWT SWT maan
Study n mean SO nomean 50 mean difference (95% Ci) weight dilference B5% Cl
Risk of bias: low
Lianos 2006" a0 1350 270 30 1700 578 - 1000 350  [-6.58.-1.43)
iyt NPWT
Acosta 2013 10 1300 2845 10 2000 2263 + 1.3 S1.00 [-F9.53 1553
Huang 2006 12 3290 1407 12 M3 1193 26 220 [F12.63, 823
Lige 2012 0 1200 1424 30 1300 1753 —_— 1 87 6.00  [-14.08, 2.08) .o .
Lianos 2006° 30 1350 270 30 17.00 515 - 345 350 [5.58-142) H t d y t § t I 1 hf k
onciopda 015 15 33 230 13 70 2% 22 350 Howy inen astanede yatls suresi ortalama 1Sa
TOPSKIN wds” 21 2100 1085 23 2400 1504 — 93 2300 [-10.70.4.70]
TOPSKIN wio ds* 22 2200 1454 20 .0 12Mm —_—f— a7 1.00  [-B.46, 1046
VAC 2001-06° 35 950 16.29 23 1.0 1629 —_——— T8 220 [-10.77, 6.37]
VAC 2001-07 60 2500 3129 G4 2G04 3228 50 -1.84  [F13.13, 8.25)
Visarstaek 2006* 30 2000 974 30 4500 2459 -——— 67 -16.00  [-25.47, -6.53)
¥u 2015 20 2100 @asd 20 3200 1252 T "z =11.00 [-17.63, -4.37]
REM - Knapp-Hartung ——— 478 [7.79,-1.76]
Hulorogeneity: Q=1280, di=10, p=0.215, P=219%
Overall effect: Z-Seores-3 53, pa0 005, Tau(Pauls-Mandelj2 026
-20,00 -10,00 .00 10,80 20,00
lavaurs NPWT favours SWT
o= *: ESHMANON of mean andior S0 — wds: with denmmal Sebstiiute — wo ds » withoul dermal substilutes —
Flg. 6 Forest piot of hospital stay (in days) with overall effect estimation, NFWT vs. SWT. Abbreviations: O confidence interval, n number of
patients, MPWT negative pressure wound theragy, 50 standard deviation, SWT standard wound therapy

Negative pressure wound therapy vs. Standard wound therapy
Time to wound healing after intervention and surgical wound ciosure (< 6 weeks)
Random effects model - Knapp and Hartung

NPWT SWT
Study N N OR (95% Ci) weight OR 95% Cl N PWT
Gupta 2013 13115 3115 - 263 26.00 [3.69, 183.42)
Jayakumar 2013 16/20 3/20 ——" 37.1 2267 [4.37,117.47] 8 g
Son 2017 1215 e — %5 800 [hs2 4200 Cerrahiye giden kapanma < 6hf
Total 41/50 11/50 ——— 100.0 16.07 [3.19, 80.97]

0.05 1.00 20.00 200.00
favours SWT favours NPWT

Heterogeneity: Q=1.08, df=2, p=0.583, *=0%

Overall effect: Z Score=7.39, p=0.018, Tau(Paule-Mandel)=0

Fig. 4 Forest plot of time to wound healing zafter intervention and surgical wound closure (< 6 weeks) with overall effect estimation, NPWT vs.
SWT. Abbreviations: (I confidence interval, n number of events, N number of patients, NPWT negative pressure wound therapy, OR odds ratio,
SWT standard wound therapy




Negative prassure wound therapy vs. Slandard wound tharapy
Wound healing
Random affects modal - Knapp and Hartung
NPWT SWT
Siudy n/M niM OR (95% CI} wiigghl OR 5% ¢
Acosta 2013 910 710 * 15 3.86 [0.33 4557]
Ashiry 2012 16 06 t k 08 3.55 [0.12, 105.82]
Braakenburg 2006 1532 16733 — af 004 [0.35 248)
CEM44/PIC w29 1131 | E— ] 0.82 [0.28, 2.40
Dalta Paola 2010 S-1i 265 365 + 2.7 0.66 [0.11, 4.06]
Hu 2009 14/35 4/30 —_— 57 433 [1.24,15.14] N PWT
Leclerg 2016 524 522 e 4.8 .89 [0.22, 3.63]
Lianos 2006 Iw3o 3v3e — — — a o e .
Moisidis 2004 820 7720 —_— 51 080 [0.21,3.00] I | | d h f I 3 1 5 k
Novnscak 2010 a7 12120 ; 7 323 W32 3249 € yara lyliesmesi daha 1azia 5. at
VAC 2001-03 1 1] + L 1.3 500 [034, 7277
VAT 200107 e 2685 - 214 153 [0.80, 292
VAC 2001-08 57169 34166 —— 369 1.88 [1.21, 3.24]
Vuerstaek 2006 20030 29030 14 1,00 [0.08, 16.76]
Tatal 219540 188/554 - 100.0 158  [1.15,2.13]
0.05 0.20 1.00 5.00 20.00
favours SWT favours NPWT
Heterogeneity: O=10.29, df=12, p=0.581, P=0%
Owverall effect Z Score=3.15, p=0.008, Tau(Paule-Mandel j=0
Fig. 2 Forest plot of wound healing with overall effect estimation, NPWT vs, SWT, Abbreviations: O confidence interval, n number of events, &
niumber of patients, NPWT negative pressure wound therapy, OF odds ratio, SWT standard wound therapy

o

NPWT

lle yara iyilesmesi daha hizli 4.72 kat

Negative pressure wound therapy vs. Standard wound therapy

Time to wound healing (in days)
Study pool NPWT SWT
Study n  mean SD n mean sSD Hedges' g (5% Cl) weight Hedges' g 95% C1
Risk of bias: low
Lianos 2006* 30 800 147 30 1200 392 —— 100.0 -1.33  [-1.90.-0.77)
Risk of bias. low + high
Acosta 2013* 9 6350 30.12 7 11000 4324 6.6 121 [-2.31,-0.11)
Biter 2014* 24 8400 8090 25 9300 5626 a 15.9 -0.13 {069, 043)
Karatepe 2011 30 2940 1330 37 3710 980 . 17.9 066 [-1.16,-0.17)
Llanos 2006* 30 800 147 30 1200 392 —— 15.9 -133 [-1.90,-0.77)
Shen 2013 145 9020 060 162 10,10 160 —— 269 -0.73  [-0.96, -0.50)
Vuerstaek 2006* 30 2900 978 30 4500 2459 —_— 16.8 084 [-1.37,-0.31)
REM - Knapp-Hartung e -0.77  [-1.19.-0.35]
Heterogeneity: Q=9.80, df=5, p=0.081, P=49.0%
Ouerall effect: Z-Score=-4,72, p=0.005, Tau(Paule-Mandel)=0.291
-3.00 -2.00 -1.00 0.00 1.00
favours NPWT favours SWT

—~- *: Estimation of mean and/or SD —

Fig. 3 Forest plot of time to wound healing (in days) with overall effect estimation, NPWT vs. SWT. Abbreviations: Cf confidence interval, n

number of patients, NPWT negative pressure wound therapy, SD standard deviation, SWT standard wound therapy




Profilaktik kullanimi...

 Abdominal ve pelvik cerrahide

e Vaskuler cerrahide

* Ortopedik cerrahide
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PROMISES RCT calismasi \
Profilaktik NPWT diz \

artroplastisinde kullanimi 90 1
glinlik cerrahi alan I

komplikasyonlarini dnlemede etkili &
bulundu...

/===

N /7

~
~ //

~~——’

N

The Jourrnal of Anhroplasmy T8 (HEZ] ) S50 - 5300

Contarts lists svailabla a1 Sciancallinsc

The Journal of Arthroplasty

journal hamapage: www arthroplastyjournal,org

Revision Arthroplasty

The Effectiveness of Closed-Incision Negative-Pressure Therapy ). Ghech tor upcainn
Versus Silver-Impregnated Dressings in Mitigating Surgical Site

Complications in High-Risk Patients After Revision Knee

Arthroplasty: The PROMISES Randomized Controlled Trial

ABSTRACT

Background: Revision total knee arthroplasty (rTKA) is associated with significant risk of wound-related
morbidity. The present study aimed to evaluate the 1) efficacy of closed-incision negative-pressure
therapy (ciNPT) vs silver-impregnated antimicrobial dressing (AMD) in mitigating postoperative surgical
site complications (SSCs), 2) the effect of ¢ciNPT vs AMD on certain postoperative health utilization pa-
rameters, and on 3) patient-reported outcomes (PROs) improvement at 90-day postoperative follow-up.
Methods: This multicenter randomized controlled trial was conducted between December 2017 and
August 2019. Patients >22 years, at high risk for SSC, and receiving rTKA with full exchange and reim-
plantation of new prosthetic components or open reduction and internal fixation of periprosthetic
fractures were screened for inclusion. Eligible patients were randomized to receive a commercially
available ciNPT system or a silver-impregnated AMD (n = 147, each) for minimum of 5-day duration.
Primary outcome was the 90-day incidence of SSCs with stratification in accordance with revision type
(aseptic/septic). Secondary outcomes were the 90-day health care utilization parameters (readmission,
reoperation, dressing changes, and visits) and PROs.

Results: Of 294 patients randomized (age: 64.9 + 9.0 years, female: 59.6%), 242 (82.0%) patients
completed the study (ciNPT: n = 124; AMD: n = 118). The incidence of 90-day SSCs was lower for the
¢iNPT cohort (¢iNPT: 3.4% vs AMD: 14.3%; odds ratio (OR): 0.22, 95% confidence interval (0.08, 0.59); P =
.0013). Readmission rates (3.4% vs 10.2%, OR: 0.30(0.11, 0.86); P =.0208) and mean dressing changes (1.1
+ 0.3 vs 1.3 + 1.0; P = .0003) were lower with c¢iNPT. The differences in reoperation rates, number of

N\, visits, and PRO improvement between both arms were not statistically significant (P > .05).
m==conclusion: ciNPT is effective in reducing the 90-day postoperative SSCs, readmission, and number of

dressing changes after rTKA. Recommending routine implementation would require true-cost analyses.
© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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MNegative pressure wound therapy versus conventional wound dressings in
treatment of open fractures: A systematic review and meta-analysis

Xi Liu, Hui Zhang', Shigiang Cen, Fuguo Huang
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NPWT lehine...

e Enfeksiyon gorilme orani
 Hastanede yatis suresi

* |kincil amputasyon orani

Fark gortlmeyenler...

* Flap cerrahisi ihtiyaci
* Flap basarisizlig

* Non-union orani

)

Acik kiriklarda NPWT vs klasik cerrahi yara bakimi
8 RCT ... 421 hasta
6 retrospektif calisma...488 hasta

ABSTRACT

Background: Though several systematic reviews concerned have been published, controversy still exists. The
current systematic review was designed to clarify the detailed advantages and disadvantages of the negative
pressure wound therapy (NPWT) in treatment of open fractures in comparison with the conventional wound
dressings.

Methods: A systematic search was performed in Pubmed, Cochrane Library, Embase, and Google Scholar for the
published relevant clinical studies. Unpublished studies were searched in Clinicaltrials, ICTRP and ISRCTN. The
outcome measures included presence of infection, wound healing process, length of the patient hospital stay, flap
issues, frequency of amputation, and patient life quality.

Results: In the 8 randomized controlled trials (RCTs) (421 patients) and the 6 retrospective cohort studies (488
patients), NPWT resulted in a significantly lower infection rate, significantly shorter wound coverage time,
wound healing time and hospital stay length, and the lower amputation rate. However, no statistically sig-
nificant difference was found in the need for flap surgery, the proportion of free flaps, the flap failure rate or the
fracture non-union rate. Only 1 RCT was reported to have a higher physical component score of short form 36 in
the infected patients.

Conclusion: NPWT can significantly reduce the risk of infection in treatment of open fractures and accelerate
their wound healing process. Some but not much evidence suggests that NPWT may possibly help reduce the
severity of the limb injury and therefore provide a chance for the limb to avoid amputation. Use of NPWT in the
flap area is probably safe, but should be carried out with caution. The advantage of NPWT over the conventional
wound dressings still requires to be confirmed in the other aspects,

Sonuc¢- NPWT enfeksiyonu onlemek ve yara iyilesmesini hizlandirmak amacl kullanilabilir
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A systematic review and meta-analysis comparing the effectiveness of
negative-pressure wound therapy to standard therapy in the prevention of
complications after vascular surgery

Fiona Sexton, Donagh Healy™, Stephen Keelan, Mohammed Alazzawi, Peter Naughton
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ABSTRACT

Introduction: Negative pressure wound therapy (NPWT) dressings reduce wound complications in a variety of
settings but it is unclear whether they reduce groin wound complications in closed incisions after vascular
surgery. Therefore, we performed a systematic review and meta-analysis.

Methods: Randomised controlled trials on the use of negative pressure wound dressings on closed groin incisions
following vascular surgery were identified from an electronic search of abstract databases, conference pro-
ceedings and article reference lists. The primary outcome was surgical site infection (SSI) and secondary out-
comes were seromas, readmissions within 30 days postoperatively, reoperations and length of stay.

Results: 7 exploratory trials involving 935 incisions and an unclear number of patients were identified. 4 trials
yielded primary outcome results that favoured NPWT. Meta-analysis found that NPWT dressings reduced SSIs
(RR 0.47; 95%CI 0.31-0.70; 3 studies, 422 patients). No other meta-analyses could be performed.

Conclusion: NPWT dressings are a promising intervention that may reduce the incidence of groin wound com-
plications following vascular surgery. However, further large-scale well-designed studies are needed before
NPWT dressings can become the standard of care.

e Vaskuler cerrahi sonrasit NPWT vs

NPWT Standard dressing Risk Ratio Risk Ratio

T R ) — standart yara bakimi

et B %k m emme =l e 7 RCT c¢alisma...935 insizyon uygulamasi
oy aw o sapaye * e Cerrahi alan infeksiyonu, seroma, 30 giin
i e s w o+ w» = jcinde hastaneye yatis gerektiren

Favours NPWT  Favours standard dressing

Fig. 2. Forest plot for the outcome of surgical site infection.

basvuru veya ameliyat

e 4 calismanin sonuclari NPWT lehine

* En belirgin fark infeksiyon olusumunun
onlenmesi...
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oSt * Calisma popdulasyonlari; 15 ...341 arasl
e 75-125 mmHg basinc arahgi ...

Negative pressure wound therapy for treating foot wounds in

people with diabetes mellitus (Review)

DM hastada post op yarada standart
—— tedavi vs NPWT

Liu Z, Dumwille JC, Hinchliffe R, Cullum N, Game F, Stubbs N, Sweeting M, Peinemann F

Dutcomes Anticipated absolute affects® (95% CI) Relative affect W of partici- Cortainty of
sk with placebo sk weith red b m :.'::-“E} 16 ta ip
Risk w ] HMPWT compa h f k

with dressings
Proportion of wounds healed Study population ru;-::z_;}” 162 i - Y i y i I e § m eye et ki S i (+ )
Follow-up: 16 weeks 284 per 1000 554 per 1000 (1 study) Lawa.b .

{400 to 780 . . °

_ * lyilesme hizina etkisi (+)
Time to healing Study population HR 1.91 162 B -
(1.2 to 2,95} .
Folow 5 1 wecks oGm0 G Lot * Tam kapanma veya cerrahi ile tam
St sl o w = kapanma NPWT lehine
Follow-wp: 16 weeks ar unspect- &0 per 1000 23 per 1000 (2 studies) Very lawa.c
- * Yan etki diisik
Number of wounds closed or 954 per 1000 1000 per 1000 RR 1.02 130 L -
red with (238 to 100:0) [0.95 to 1.08) H . .

I “ ds)  verytowss * Maliyet etkinlik?
Adverse events Study population RR 0.96 162 B - ..
Follow-up; 16 weeks 541 per 1000 520 per 1000 el [1 study) Very lowa.c i Ya ra re ku r re n S ?

{390 to 693)
Cost-effectiveness Mot estimable Mot estimable Mot estimable Not estimable Mot estimable —

Wound recurrence Kot estimable Not estimable Kot estimable Wotestimable  Notestimable - Ka n It d u Zeyi d USU k e k RCT ga I |§ ma Ia ZI m

Liu Z, Dumville JC, Hinchliffe RJ, Cullum N, Game F, Stubbs N, Sweeting M, Peinemann F. Negative pressure wound therapy for treating foot wounds in people with diabetes
mellitus. Cochrane Database Syst Rev. 2018 Oct 17;10(10):CD010318. doi: 10.1002/14651858.CD010318.pub3. PMID: 30328611; PMCID: PMC6517143.



Summary of findings 2. NPWT compared with dressings for foot ulcers in people with diabetes mellitus

o R S DM ayak yarasinda tedavide standart tedavi
Patient or population: troating foot wounds in people with diabetes mellifus VS N PWT

il 8-16 hf takip (ortalama)

Quicomes Anticipated absolute effects* (95% CI) Rulative effect  N¥of partici- Certainty of ° Ih /g e o
e !y!Iegmeye etkisi (+.).

e S — * lyilesme hizina etkisi ?

(1.4 10 L.7T2) [5 studies)

e ™16 aperioon o e v e« Amputasyon orani NPWT lehine dlsuk
rimetahesios o ) * * Tam kapanma veya cerrahi ile tam

[3 studies) Low®"

Fallow-up: unclear for 2 studies and 16 weaks

kot i it Sencomment  See comment ka pa n ma N PWT I e h i n e
* Yan etki?

Amputations Sudy population RRO.33 dag s L)
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Liu Z, Dumville JC, Hinchliffe RJ, Cullum N, Game F, Stubbs N, Sweeting M, Peinemann F. Negative pressure wound therapy for treating foot wounds in people with diabetes
mellitus. Cochrane Database Syst Rev. 2018 Oct 17;10(10):CD010318. doi: 10.1002/14651858.CD010318.pub3. PMID: 30328611; PMCID: PMC6517143.



Summary of findings 3. Low-pressure compared with high-pressure NPWT for foot ulcers in people with diabetes mellitus

Low-pressure compared with high-pressure NPWT for diabetic foot ulcers

Patient or population: treating foot wounds in people with diabetes mellitus

Setting: hospital

Intervention: low-pressure NPWT (75 mmHg)

Comparison: high-pressure NPWT {125 mmiHg)

Outeomes Anticipated absolute effects” (35% Cl) Relative effect N of partici- Certainty of the
(95% CI} pants evidence
Risk with placebo  Risk with low compared (studies) [GRADE])
with high pressure of NPWT
Proportion of wounds Mot estimable Mot estimable Mok estimable Mot estimable Not estimable
healed
Time to ulcer healing Mot estimable Mat estimable Mot estimable Mot estimable Net estimable
Amputation Mot estimable Mot estimable Mot estimable Mot estimable Not estimable
Number of wounds closed or  Study population RR0.83 40
covered with surgery 1047 1o 1.47) {1 study)
600 per 1000 488 per 1000 Very low?
FI:I“.CIW-IJP: 4 weeks l:zaz to Eaz]
Adverse events Study population RR 1.50 40
(0,28 to 8,04) {1 study)
Faticrit dipc & p ks 100 per 1000 150 per 1000 Very low?
(28 to BO4)
Cost-effectiveness Mot estimable Mot estimable Mot estimable Mot estimable Not estimable
Wound recurrence Mot estimakble Mot estimable Mot estimakle Mot estimable Mot estimable

NPWT, DM ayak ulserlerinde disuk basing
(-75mmHg) ve yuksek basing¢ (-125mmHg)

kiyaslamasi...
4 hf takip

Farkli basing iyilesmeye etkisi?

Farkli basing iyilesme hizina etkisi ?

Farkli basing amputasyon orani ?

Tam kapanma veya cerrahi ile tam kapanma
dusik basinglehine

Yan etki fazla diisiik basing lehine

Maliyet etkinlik?

Yara rekirrens?

Kanit dizeyi dustik ek RCT calisma lazim

Liu Z, Dumville JC, Hinchliffe RJ, Cullum N, Game F, Stubbs N, Sweeting M, Peinemann F. Negative pressure wound therapy for treating foot wounds in people with diabetes
mellitus. Cochrane Database Syst Rev. 2018 Oct 17;10(10):CD010318. doi: 10.1002/14651858.CD010318.pub3. PMID: 30328611; PMCID: PMC6517143.
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Soguk Atmosterik Plazma


















* Sicak plazma=4000C
Kati-sivi-gaz-plazma * Soguk plazma=30-50C
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Giovanni Busco, Eric Robert, Nadira Chettouh-Hammas, Jean-Michel Pouvesle, Catherine Grillon, The emerging potential of cold atmospheric plasma in skin biology,
Free Radical Biology and Medicine,Volume 161,2020,Pages 290-304



PLASMA ANTI- PLASMA WOUND ACCELERATED
BIOFILM EFFECT HEALING EFFECT WOUND HEALING

BIOFILM

ROS RNS

Kisa 6murla partikiller Uzun omurll partikiller
* Tek oksijen * Hidrojen peroksit
i - T T e * Superoksit anyonlar * Nitritler
I * Peroksinitrit * Nitratlar

* Anti bakteriyel etki
* Biyofilm parcalayici etki
* ROS=reaktif oksijen radikalleri

* Hidroksi radikaller

* RNS=reaktif azot radikalleri Doz bagimli sonuglar
 Anjiyogenesis / \

* Keratinosit gocu artisl Diisiik doz Yiksek doz
) B_uyu.me fa ktor.u artis . o * Hucre siklusi durmasi * Hucre nekrozu
 Sitokin dengesi- M2 makrofaj aktivitesi artisi . Otofaji e Hiicre sliimii

* Biyolojik yaslanma

Bolgeo, T.; Maconi, A.; Gardalini, M.; Gatti, D.; Di Matteo, R.; Lapidari, M.; Longhitano, Y.; Savioli, G.; Piccioni, A.; Zanza, C. The Role of Cold Atmospheric Plasma in Wound Healing
Processes in Critically Il Patients. J. Pers. Med. 2023, 13, 736. https://doi.org/10.3390/jpm13050736



Caligma Methodu
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Edged Sword

COLD ATMOSPHERIC PLASMA
*  Gas composition and flow rate.

| ’ ' ‘ ’ PLASMA PARAMETERS

*  Treatment time and distance.
*  Power, frequency and voltage.
*  Feed gas humidity.

WOUND

0, . - 0
o .
ACUTE/ CHRONIC = v

PROKARYOTIC CELLS

EUKARYOTIC CELLS

PLASMA EFFECTS
*  Tissue oxygenation

*  Antiseptic

ACCELERATEOWOUND  *  Immunogenic
HEALING *  Angiogenic

Cold Atmospheric Plasma (CAP) in Wound Healing: Harnessing A Dual

BALTERA

Dokuda ROS ve RNS etkisi?

Gazicerigi ve akim hizi

* Helyum, argon ve heliox (helyum+oksijen), azot

e 2.2 1t/dk argon, 2 It/dk helyum yara iyilesmesi

Temas sliresi ve mesafe

e 2-5dkargon daha iyi yara iyilesmesi

* Mesafe <15 mm daha iyi yara iyilesmesi

Voltaj ve frekans

* Voltaj <5 kV, frekans <25 kHz (helyum icin) daha
iyi grantlasyon

* Nemlendirme

Antimikrobiyal etkinlik (standart)

* Lipid peroksidasyonu

* Protein modulasyonu

* DNA hasari (bakteride-hidrojen peroksit)

* Anti-biyofilm etkinlik
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Hangi asamalarda kullanilabilir?
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CAP, yara iyilesmesine etkisi hangi asamalarda? . )
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Cold Atmospheric Plasma (CAP) in Wound Healing: Harnessing A Dual Edged Sword
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CAP parameters

Study
type Wound type CAP device Frequency Voltage Power FR, slm Distancet Treatmenttime Qutcome References
CcT Chronic MicroPlaSter 2.6 GHz 50-100V 86 W 2.2 2-min exposure/day. Reduced microbial Isbary et al.
ulcers alpha and load and increased (2012), (2010)
beta (Argon) healing rate of chronic
uicer.
cT Venous PlasmaDerm® 50 Hz 230 VAC 8 VA Average time of 11 min  Reduced microbial Brehmer et al.
ulcers VU-2010 (45 s/fcm?wound area)  activity and (2015)
per exposure. 3times  accelerated healing of
a week and for venous ulcers.
8 weeks.
Pilot Atopic MediPL 2.45 1.5W 06 5mm Plasma exposed for Improved mild and Kim et al. (2021)
Study dermatitis Derm GHz +50 3 times/day and moderate atopic
MHz treated at0, 1, 2 dermatitis and
weeks. reduced proportion of
Staphylococcus aureus.
RCT Pressure Argon 50 Hz 5% 5mm Plasma exposed at 1 Improved PUSH score  Chuangsuwanich
ulcers Plasma Jet 0.682° min/cm? and once a and reduced bacterial et al. (2016)
W/cm? week for 8 weeks. load regardless of the
bacterial species.
RCT Chronic SteriPlas® 2.6 GHz 50-100V 86 W 2.2 2-min exposure on the  Improved wound Moelleken et al.
wounds (Argon) wound site once a healing in patients (2020)
week or 3 times a with therapy-
week. refractory chronic
wounds.
Cccs Superficial Plasma Jet 10 kv 50 mw; 10mm  The wound was Complete healing of Gao et al. (2019)
skin wounds 5 mAs exposed to CAP for the superficial skin
5 min a day and the wounds irrespective
procedure was done of the type of lesions.
every 2 days.
ccs Chronic CPTpatch NA 2-min plasma exposure Significant Landscheidt
wounds 3 times a week, for first improvementinrate et al (2022)
4 weeks and in the of wound healing as
next 4 weeks, the well as reduction in
plasma was exposed the Staphylococcus
twice a week. aureus colony.
Cccs Psoriasis PCC 5 kHz 7kv Tcm The psoriasis plaques  Gradual reduction of  Gareri et al. (2020)
were exposed to psoriasis plaque and
plasma for 30 s for complete
14 days. disappearance on
14th day.
RCT Wounds at Argon Plasma 2.45 GHz 86 W 2.2 The wounds were Rapid healing rate of  Heinlin et al.
donor skin Jet exposed to plasma for  wounds at skin graft ~ (2013)
graft sites 2 min/day for 7 days. sites.




CAP parameters

Study
type Wound type CAP device Frequency Voltage Power FR, sim Distanced Treatment time Outcome References
ccs Ablative CO, kINPen®MED 1 MHz 2-3kV 4-6 CAP was applied 30 s Improved rate of Metelmann et al.
laser lesions  plasma jet intervals for 3 days. wound healing and (2013)
(Argon) scar recovery.
RCT CO, laser skin kINPen®MED 1 MHz 2-3 kV 4-6 The wounds were Improved wound Nishijima et al.
wounds plasma jet exposed for a duration healing rate with (2019)
(Argon) of 60 s to the plasma. reduction in redness
and roughness of the
skin.
CCs 2nd-degree  Helium 13.56 MHz 10W 5mm The site of the burn Increased rate of Betancourt-
burns Plasma Jet injury was treated reepithelialization Angeles et al.

using plasma for 180s. with decontamination (2017)
Two treatments were of bacteria on the
performed in a single  wound sites without
day. any inflammatory
effects.

aPower intensity level; POutput power measurement; “Discharge current; ¢Distance between lesion and device.
CCS, clinical case study; CT, clinical trial; FR, flow rate; NA, not available; PCC, plasma coagulation controller; RCt, randomized controlled trial; sim, standard liter per minute.

* Kronik yarada farkli yara tiplerinde de basarili
 Cogunda yaraya 5mm yakinlikta

 Cogunda haftada 3 defa

 Her defasinda 2 dk




CAP-sinirhliklari

* Uzun dénem etkisi tam bilinmiyor?,

* Uygulama etkinligi degisken, hasta seciminde objektiviteyi bozuyor,
* Hlcresel ve doku etkinlikleri gosterilmis ama vaka cesitliligi gerekli,
* Argon ve helyum gibi gazlarin kullanimi bazi ?

* Yanikta, amputasyon gudluglunde karsinogenezi tetikleyebilir mi?

* Ama ...Melanom vb kanser tedavisinde etkin kullanilmaya baslandi?
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Son nokta ...
Hicbir formu genotoksik degil ...

Table 11: Overview of OECD 476 and 487 assays performed with CAP devices.

QECD genotoxicity assay employed

Finding

| Reference

CAP source type

DBD operated with Ar HPRT test No genotoxicity 377
DBD operated in air HPRT test No genotoxicity 361
DBD operated in air HPRT test No genotoxicity 212
Atmospheric pressure Ar and neon PJ MN test No genotoxicity 378
Atmospheric pressure Ar PJ MN test No genotoxicity 379
Atmospheric pressure Ar PJ HPRT test, MN test No genotoxicity 380
Atmospheric pressure Ar PJ MN test No genotoxicity 381

Journal of Wound Management
EWMA Document 2024
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